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Introduction 

4-(N-methylnitrosamino)-l-(3-pyridyI)-l-butanone 
(NNK), a tobacco-specific N-nitrosaminc, is present 
in cured tobacco and cigarette smoke (Tricker 
« al. 1991). Recent studies have shown the occur¬ 
rence of 4-(JV-methylruiTOsamino)-l-(3-pyridyl)-l- 
butanol (NNAL) and its glueuronide conjugate 
(4-(N-meihylnitrosanrino)-l-(3-pyridy])but- 
l-ylj-p-O-D-glucosiduxonic acid (NNAL-Gluc), two 
specific urinary metabolites of NNK, in the urine of 
rodents, primates and man (Hecht, 1994; Figure 1). 



Figure 3- Metabolites of 4-(A l -meihylr.i;rosam'mo)-l -{3- 
pyridy()-t-buianonc (NNK): 4-(N-methylnurosamma)/I- 
(3-pyridyl)-l-buiar)ol (NNaL) and its glucuronide 

conjugate [4-(A'-nicthylnilro5aimno)-l-(3-pyridy))fcuU.J. 
ylj-B-O-D-glucosiduronic acid (NNAL-Gluc), 


Biomonitoring of NNAL and NNAL-Gluc in urine 
may be a potential method to assess exposure to 
NNK, however, little is known about either the 
interindividual or intraindividual differences in 
NNAL and NNAL-Gluc excretion in man. 

The objectives of the present study were: 

- To determine the inierindividual varia tion in the 
excretion of both NNK. metabolites in self- 
repOrted smokers. 

— To determine the intraindividual variation in the 
molar ratio of NNAL-Gluc/NNAL excretion 
during continuous steady-state smoking and on 
several occasions over a 2-year period. 

Materials and methods 

Urine collection 

Interindividual excretion of NNAL and NNAL-Gluc 
was studied by collecting 24 h urine samples with 
NaOH stabilization from self-reported smokers (n — 
19), intraindividual excretion by collecting NaOH- 
stabilized 24 h urine samples from a single volunteer 
during steady-state smoking (20 cigarettesfiiay) over 
a continuous 5-day period and on three different 
days over a 2-year period during which the subject 
smoked ad libitum. 

Analysis of urine 

Both NNK metabolites were determined as shown 
in Figure 2; cotinine, a metabolite of nicotine, was 
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